Diminished serotonergic innervation of adult medial prefrontal cortex after 6-OHDA lesions in the newborn rat.
The development of the serotonergic (5HT) and dopaminergic (DA) systems may contribute to the onset of psychotic disorders during late adolescence and early adulthood. Previous studies in our laboratory have suggested that these systems may compete for functional territory on neurons during development, as lesions of the serotonergic system at postnatal day 5 (P5) result in an increase in the density of dopaminergic fibers in rat medial prefrontal cortex (mPFC). In the present study, the dopaminergic system of P5 rats was lesioned with intracisternal injections of 6-hydroxydopamine (6-OHDA). Quantification of serotonin-immunoreactivity (5HT-IR) in mPFC at adulthood (P70) revealed a significant decrease in fiber density within layers II and III of the Cg3 subdivision of mPFC in lesioned rats compared to sham controls. We propose that the decrease in serotonergic fibers in mPFC in response to a neonatal depletion of dopamine may be due to the loss of a trophic effect of this system on 5HT neurons and/or fibers during development. Taken together with previous findings, our data suggest that there may be an "inverse trophic" relationship between the cortical DA and 5HT systems whereby dopamine facilitates the ingrowth of 5HT fibers, while serotonin suppresses the ingrowth of DA fibers. We present a model based on neurotrophic interactions at the cortical and brainstem levels that could potentially explain these unexpected results.